. However, unless these changes in holding current are very large, they should not affect the time-dependent current amplitude that is the subject of the present study. The amplitude of If during the course of the experiment was plotted by using the SIGMA-PLOT program. As in our previous studies on canine Purkinje fibers,6 a three-pulse protocol was used to obtain information on the voltage dependence of If activation.
In addition to the classic neurotransmitters, there also exist small biologically active peptides in both the central and peripheral nervous systems.7 Accumulating evidence supports the existence of some of these peptides in nerve endings of the cardiovascular system and suggests that they might play an important transmitter role for cardiac function. However, little is known about the influence of these peptides on ionic currents in the heart. In the present study, we report for the first time the effect of two such peptides on (Fig 3B) . After washout of the VIP receptor antagonist, VIP alone again increased the amplitude of If (Fig 3C) . Fig 3D provides Fig 3, we first demonstrated that NPY alone decreased If (Fig 4A) . Addition of NPY fragment 18-36 inhibited this NPY action (Fig 4B) , and removal of the NPY antagonist from the NPY-containing solution recovered the negative effects of NPY on If (Fig 4C) . Fig 4D provides reduces If to a relatively small degree. Therefore, the pacing rate changes only slightly. However, in response to higher or longer-lasting stimulation, a large amount of neurotransmitter is released. Strong and continuous sympathetic firing causing a large release of catecholamines could cause a tachyarrhythmia. On the other hand, extensive vagal activation, releasing high concentrations of acetylcholine might lead to cardiac standstill. It is interesting that the peptide that reduces If (NPY) is colocalized with the neurotransmitter that increases If (catecholamine), whereas the peptide that increases If (VIP) is costored with the neurotransmitter that reduces If (acetylcholine). Therefore, when the large dense-core vesicles are released in response to highfrequency and long-lasting stimulation, coreleased peptides could serve to reduce the excessive effect on the heart rate induced by the classic neurotransmitters. Thus, cooperation of peptide and neurotransmitter actions on If could prevent potentially dangerous neurally mediated tachyarrhythmias or bradyarrhythmias.
Although we report in the present study only the initial observations demonstrating specific actions of NPY and VIP on If, it is clear that the detailed mechanisms of action and potential functional significance remain a fruitful area for further investigation.
